Prolactin affects bovine oocytes through direct and cumulus-mediated pathways.
The available evidence points to participation of PRL in regulation of mammalian oocyte maturation. The aim of the present study was to characterize pathways of PRL action on bovine oocytes. We analyzed (1) the presence of the PRL receptor and its mRNA isoforms in oocytes and cumulus cells; (2) the effect of PRL on meiosis resumption and the role of cumulus cells, the NO/NO synthase system, protein kinase C, and tyrosine kinases in this effect; and (3) PRL effects in the presence of gonadotropins on the developmental capacity of cumulus-free and cumulus-enclosed oocytes. The transcript and protein expression of the PRL receptor in the cells were detected by reverse transcription polymerase chain reaction and immunocytochemistry, respectively. The nuclear status of oocytes was assessed after culture of cumulus-oocyte complexes (COCs) and denuded oocytes (DOs) with or without PRL (5-500 ng/mL) for 7, 14, or 24 hours. Besides, DOs were incubated for 7 hours in the absence or the presence of PRL (50 ng/mL) and/or L-NAME (an inhibitor of NO synthase), genistein (an inhibitor of tyrosine kinases), or calpostin C (a protein kinase C inhibitor). After IVM in 2 different systems containing PRL (50 ng/mL) and/or gonadotropic hormones, a part of oocytes underwent IVF and IVC and the embryo development was tracked until the blastocyst stage. Messenger RNA of long and short isoforms of the PRL receptor was revealed in both oocytes and cumulus cells. Immunocytochemistry confirmed the presence of the PRL receptor in oocytes and the cumulus investment. In the absence of gonadotropins (system 1), PRL retarded meiosis resumption in DOs but not in cumulus-enclosed oocytes, with this effect being short term, dose dependent, suppressed by L-NAME and genistein, and unaffected by calpostin. In systems containing gonadotropins, PRL did not affect nuclear maturation and the cleavage rate of cumulus-free and cumulus-enclosed oocytes. However, in the case of COCs, it raised the blastocyst yield both in system 2 (from 20.5%-40.9%, P < 0.01) and in system 3 (from 21.7%-33.9%, P < 0.05). The findings show for the first time the functioning of the direct pathway of PRL signaling into bovine oocytes, as confirmed by the expression of receptors of PRL and its direct meiosis-retarding effect involving activation of tyrosine kinases and NO synthase. Furthermore, this is the first demonstration that the beneficial effect of PRL on the oocyte developmental capacity is achieved via cumulus cells containing PRL receptors.